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I. INTRODUCTION 
Review of t h e  l i t e r a t u r e  on o p t i c a l  information and d a t a  
processing shows t h a t  t h e  volume of pub l i ca t ions  a c t u a l l y  is 
l a r g e r  than  expected. The reason f o r  t h i s  is t h e  f a c t  t h a t  t h e  
working f i e l d  is not  very new and t h a t  i t s  concepts and methods 
were known f o r  about twenty years,  p a r t i c u l a r l y  i n  t h e  spec ia l i zed  
areas of photography and microscopy, A d r a s t i c  increase  of i m -  
portance and volume, however, can be observed a t  t h e  time of 
discovery of t h e  generat ion of h ighly  coherent l i g h t  beams by 
lasers  . The fol lowing rediscovery of holography a d d i t i o n a l l y  
cont r ibu ted  t o  a considerable  amount of new l i t e r a t u r e .  
The l a r g e  volume of publ ica t ions  makes l i t e r a t u r e  search  i n  
t h i s  sub jec t  area d i f f i c u l t .  
t h a t  t h e  t i t l e s  may not adequately desc r ibe  t h e  content .  This 
s i t u a t i o n  prompted t h e  au tho r s  t o  prepare t h e  present  b i b l i -  
ography which, hopeful ly ,  w i l l  a s s i s t  t h Q s e  working i n  t h i s  
s u b j e c t  a r e a  t o  l o c a t e  quickly l i t e r a t u r e  p e r t i n e n t  t o  a spec ia l -  
i zed  subsubject .  
i n t o  a s u f f i c i e n t l y  l a r g e  number of subtopics  wi th  t h e  a r t i c l e s  
l i s t e d  under t h e s e  i s  supposed t o  accomplish t h i s  i n  p a r t .  
Simultaneously t h e  length  of a b s t r a c t s  was r e d w e d  tc a bare 
minimum f o r  adequately descr ib ing  t h e  content.  Abs t rac ts  were 
omit ted when t h e  t i t l e s  provided s u f f i c i e n t  information on t h e  
c o n t e n t  . 
This i s  accentuated by t h e  f a c t  
The subdivis ion of t h e  whole sub jec t  a r e a  
The bibl iography is by no means complete. It conta ins  
p u b l i c a t i o n s  of t h e  open l i t e r a t u r e  only s i n c e  t e c h n i c a l  r e p o r t s  
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by agencies  and companies are o f t en  d i f f i c u l t  t o  obtain.  
o the r  hand, it is  f e l t  t h a t  t h i s  bibl iography conta ins  t h e  
e s s e n t i a l  a r t i c l e s  r ep resen ta t ive  f o r  t h e  var ious  subtopics .  
l i s t e d  pub l i ca t ions  and t h e i r  b ib l iog raph ies  i n  t u r n  may l ead  t o  
a d d i t i o n a l  t i t l e s  of i n t e r e s t .  
On t h e  
The 
A very f e w  books on t h e  subjec t  and va luable  information f o r  
s tudy  are l i s t e d  on page 5 . The list probably should conta in  
more t i t l e s  on o p t i c s ,  electromagnetics,  and communication theory  
but it was kept t o  a minimum assuming fami l ia r i ty  with t h e s e  
s u b j e c t  a r e a s  from r e g u l a r  co l lege  course work. 
The l i s t  of pub l i ca t ions  beginning on page 7 is  organized 
i n  t h e  fol lowing manner: 
(1) The t o t a l  f i e l d  was subdivided i n t o  22 subtopics  
ind ica t ed  as headings of t h e  groups and on each page i n  t h e  upper 
right-hand corner.  
(2) The a r t i c l e s  i n  each group appear i n  subgroups l i s t e d  by 
t h e  year  of pub l i ca t ion  i n  inverse  chronology wi th  t h e  cu r ren t  
year  a t  t h e  beginning. 
( 3 )  Within t h e  yea r ly  groupings, t h e  a r t i c l e s  are l i s t e d  
a l p h a b e t i c a l l y  by au tho r s  . 
Addi t iona l  information considered u s e f u l  w a s  a l s o  included . 
It c o n s i s t s  of a l i s t  of pe r iod ica l s  with abbrev ia t ions  on page 3 ,  
a l i s t  of t h e  a f f i l i a t i o n s  of t h e  au tho r s  which shows where work 
i s  going on, and a l i s t  of  p r i n c i p a l  manufacturers of o p t i c a l  
components and equipment . 
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11. LIST OF PRINCIPAL PERIODICALS 
WITH ABBREVIATIONS 
(Abbreviations taken from t h e  "World L i s t  of S c i e n t i f i c  
P e r  i od i c a l s "  ) 
Pub l i ca t ions  
Applied Optics  
IBM Journa l  of Research and 
Development 
IEEE Spectrum 
IEEE Transact ions on Information 
Theory 
Theory) 
(Formerly I.R.E. Trans. Inf  
IEEE Transact ions on Microwave 
Theory and Techniques 
(Formerly I.R.E. Trans. 
microw. Theory. Tech.) 
IEEE I n t e r n a t i o n s l  Convention 
Record (Formerly I.R.E. 
i n t .  Conv. Rec., 1.R.Z. natn.  
Conv. Rec., o r  I.R.E. Conv. 
Rec ) 
Japanese Journa l  of Applied Physics 
Jou rna l  of Applied Physics  
J o u r n a l  of t h e  Opt ica l  Soc ie ty  of 
America 
J o u r n a l  of t h e  Socie ty  of Motion 
P i c t u r e  and Telev is ion  Engineers 
Abbreviations 
Appl. Optics  
IBM J. Res. Dev. 
IEEE Spectrum 
IEEE Trans. Inf  . Theory 
IEEE Trans. Microwave Theory 
& Tech. 
IEEE i n t .  Conv. Rec. 
Jap. J. appl .  Phys. 
J. appl .  Phys. 
J. opt.  SOC. Am. 
Nature (London) Nature, Lond. 
Photographic Science and 
Engineering 
Photogr.  Sc i .  Engng. 
Proceedings of t h e  IEEE (Formerly Proc. IEEE 
Proc.  I.R.E.) 
Pub 1 i c  a t ions  
Proceedings of t h e  I n s t i t u t i o n  Proc. Instn. Elec.  Engrs. 
Abbr ev ia t i ons 
of E l e c t r i c a l  Engineers 
Proceedings of t h e  Royal Society Proc. R. SOC. 
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M. Born & 
E. Wolf 
E. B. Brown 
M. Kl ine  & 
I. W. Kay 
IIJb BOOKS 
IIPrinciples  of  Optics.ft 
"Modern Optics . 
"Applied Optics  and Op t i ca l  
Engineering," e d i t e d  by 
R. Kingslake. Vol. I - V  
flElectromagnet i c  Theory and 
Geometrical Optics.1t 
l lProgress i n  Optics,*f e d i t e d  
by E. Wolf. Vol. I,.k961; ' 
Vol. 11, 1963; Vol.  111, 1364. 
P. M. Duffiewc " L t i n t e g r a l e  Four i e r  e t  ses  
a p p l i c a t i o n s  h 1toRtique .I' 
L. Mertz *lTransformations i n  Optics." 
G. W. S t roke  "An In t roduc t ion  t o  Coherent 
Optics  and Holographyff 
Symposium on t fOpt ica l  and 
Electro-Optical  I n f  ormation 
Processing." (Mass. 
I n s t  . of Techn., Cambridge, 
Nov. 1964) 
Symposium on I fop t i ca l  
Process ing  of In f  ormat ion  . tt 
(Of f i ce  of Naval Research, 
Wash., D.C.,  Oct. 1962) 
Symposium on Vommunication 
and Information Theory 
Aspects of Modern Optics , fv  
e d i t e d  by E .  L. O t N e i l l .  
(General  E l e c t r i c  E l e c t r .  
Lab, Syracuse, June 1960) 
Pergamon Pres s ,  
London, 1964 
Reinhold Publ.  Co. 
New York, 1965 
Academic P res s ,  
New York, 1965 
I n t e r s c i e n c e  Publ.. 
John Wiley & S., Ikc.  
1965 
John Wiley & Sons, Inc .  
Facul tec  d e s  Sciences,  
Besancon, 1946 
John Wiley & Sons,Inc. 
1965 
Academic P res s ,  
New York, 1966 
Mass. I n s t .  of 
Techn. P r e s s  
1 . .  Cambridge 
1965 
Spar tan  Books, Inc.  
Baltimore,  1963 
General E l e c t r i c  Co. 
E l e c t r o n i c s  Lab 
Syracuse,  New York 
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Corre la t ion  Analysis 
Corre la t ion  Processing ( F i l t e r i n g )  
Detect ion  
Di f f r ac t ion  
Electromagnetics 
F i l t e r i n g ,  (Spatial  Frequencies)  
Four ie r  Transform 




Matched F i l t e r i n g  
Miscellaneous 
Modulation 
Opt ica l  Information and Data Processing 




Telev is ion  
V *  BIBLIOGRAPHY 7 
Applicat ions 
1966 
D. C .  Beste "An Opt ica l  Technique f o r  Simul- 
E. N. Lei th  taneous Beam Forming & Cross 
C o r r  e l a t  ion" 
(Use of an o p t i c a l  
c o r r e l a t o r  f o r  antenna 
array s imula t ion) .  
Powell 
S t e t son  
G. Toraldo 
de Francia  
" In te r fe rometr ic  Vibrat ion 
Analysis by Wavefront 
Reconstruction" 
1956 
"Di rec t iv i ty ,  Super Gain, and 
Information" 
(Comparison of some a s p e c t s  
of antenna theory and t h e  
o p t i c a l  theory of r e so lv ing  
power. Information content  
is  discussed i n  r e l a t i o n  t o  
d i r e c t i v i t y ) .  
IEEE Trans. 
July 66 






4, -473 - 478 




R ,  Barakat "Theorem i n  Coherence Theory" J. Opt. SOC. Am. 
(Coherence r e q u i r e s  mono- 
chromatici ty)  . June 66 56, 739 - 740 
R ,  E. Kinzly ?'Images of Coherently I l lumi-  
by Scanning Optical  Systemsf1 Jan 66 
J. Opt. SOC. Am. 
nated Edged Objects  Formed s, 9 - 11 
(Elimination of f lr ingingll  
i n  coherent immages) . 
C .  W. McCutchen "Generalized Source & t h e  Van J. Opt. SOC. Am. 
June 66 Ci t te r t -Zern ike  Theorem: A 56, 727 - 733 Study of the  S p a t i a l  Coherence 
Required f o r  Interferometry" 
R. H. Shore, "Dif f rac t ion  by Apertures J. Opt. SOC. Am. 
e t  a 1  I l luminated with P a r t i a l l y  56, 733 - 738 
Coherent Lightf1 June 66 
(Rela t ion  of mutual 
coherence func t ion  t o  
d i f f r a c t i o n  p a t t e r n  i s  
developed) . 
1965 
R.  E. Kinzly " Inves t iga t ions  of t h e  J. Opt. SOC.  Am. 
Inf luence  of t h e  Degree of 
Coherence Upon Images of 
22, 1002 - 1007 
Aug 65 
Edge Objects" 
R. E. W i l l i a m s  I I P a r t i a l l y  Coherent Processing IEEE Trans. 
by Opt ica l  Means" I n f .  Theory 
(Treatment of s i g n a l s  wnose ii, 433 - 50'1 
dura t ion  exceeds coherence Oct 65 
time of source) .  
G. 0, Reynolds llMutual Coherence Function 
T. J. Skinner Applied t o  Imaging through a 
Random Mqdiumtt 
( E f f e c t  of medium is  shown t o  
be t h a t  of a low pass  f i l t e r ) .  
J. Opt. SOC, Am. 
Nov 64 
&, 1302 - 1309 
Coherence 9 
1963 
, -  H. G a m 0  "Matrix Treatment of Pa r t i a l  
C oherencew 
Prog. i n  Opt.111 
187 - 332 
1963 
1962 
W. H. S t e e l  WTransfer Function i n  P a r t i a l l y  Symp on: Comm. 
Coherent Light" & I n f .  Theory 
Asp. of Mod. 
1962 
opt  . 
91 - 114 
1959 
G. B. Pa r r en t  I ts tudies  i n  t h e  Theory of 
P a r t i a l  Coherence" 
(Derivat ion of coherence 
p rope r t i e s  of var ious  
sou rces ) .  
Opt .  Acta. - 6; 285 - 296 
July 59 
W. H. S t e e l  "Scalar  d i f f r a c t i o n  i n  terms Proc.  Roy. 
of Coherence" SOC . 
(The d i f f r a c t i o n  r e l a t i o n s  
source P . Feb. 59 
L ond on 
f o r  a a r t i a l l y  coherent A,  249, 574-588 
1955 
E. Wolf r IA Macroscopic Theory of I n t e r -  
from F i n i t e  Sources. I. F i e l d s  London 
Proc. Roy. 
SOC . f e rence  & Dif f r ac t ion  of Light 
wi th  a narrow s p e c t r a l  rangerr A, 225, 96-111 
(Discussion of cbherence Aug 55 




H ,  H. Hopkins "The Concept of Pa r t i a l  Coherence Proc,  Roy. 
i n  O p t i c s "  SOC 
(Def in i t ion  of a "phase L ond on 
coherence" f a c t o r )  , A ,  208, 263-277 
Aug 5 1  
11 
Cor re l a t ion  Processing ( F i l t e r i n g  ) 
1966 
C .  S. Weaver "A Technique f o r  Op t i ca l ly  Appl. Optics  
J. W. Goodman convolving two functions1'  2, 1248 - 1249 
( L e t t e r )  J u l y  66 
J. T. Ator "Image v e l o c i t y  sens ing  by Appl. Optics  
o p t i c a l  ~ o r r e l a t i o n f ~  2, 1325 - 1331 
(Measuring t h e  v e l o c i t y  of 
a moving image by p a r a l l e l -  
slit  s p a t i a l  f i l t e r  t r e a t e d  as  





H .  Okzu 
"Method of Measurement of Re- 
sponse Function by Means of 
Random Chart?' 
(Measurement of s p a t i a l  
frequency response of an 
o p t i c a l  system by means of 
white n o i s e ) .  
J. Opt. SOC. Am. 
Ju ly  57 
472, 666 - 667 
1955 
"Transparent F ibe r s  f o r  t h e  Opt. Acta H. H. Hopkins 
t r a n s m i s s i o n  of o p t i c a l  images" - 1, 164 - 170 
(Summary of e a r l i e r  experi-  Feb 55 
ments. Treatment of t h e  
mechanism of t ransmission of 
l i g h t  through t h e  bundles) .  
H. H. Hopkins "The frequency respon&e of a Proc. R. SOC. 
defocused o p t i c a l  system" A231, 91 - 163 
(Calcula t ions  of charac te r -  July 55 
i s t i c s  of a defocused o p t i c a l  
system of r ec t angu la r  and 




D. E.  Bode, e t  a 1  "Lead-Selenide d e t e c t o r s  f o r  Appl. Optics  
in te rmedia te  temperature  oper- 4, 327 - 331 
a t  ionff Mar 65 
(Recent advances i n  t h e  
d e t e c t o r  technology f o r  t h e  
&h t o  h ig  5 K  performance a t  
1 9 5 O K  (dry  i c e )  ). 
region.  PbSe f i l m s  
W. D. Gunter, "Enhancement of Photomul t ip l ie r  Appl . Opt . 
e t  a1  S e n s i t i v i t y  by To ta l  I n t e r n a l  4, 512 - 513 
Ref l ec t  ion" Apr 65 
C .  W. Helstrom "The Detect ion & Resolut ion of IEEE Trans. 
Op t i ca l  Signals" I n f .  Theory 
10, 275 - 287 -(SNR of Detec tors  is  d e t e r -  mined). Oct 6r* - 11, 125 
Nov 65 
R.  A .  Smith "Detectors  f o r  u l t r a v i o l e t  , Appl. Optics  
v i s i b l e ,  and i n f r a r e d  4, 631 - 638 
rad  i a  t ionff May 65 
1963 
R .  C .  Jones "Information capac i ty  of 
Radiat ion Detectors  and of 
Light  ff 
Appl. Optics  
2, 351 - 358 
Apr 63 
13 
D i f f r a c t  i on  
1966 
D. Malacara 
F. K o t t l e r  
F. M. P e r r i n  
R.  Barakat 
R. Barakat 
Houston 
H. P.  Gre ine l  
A. I. Mahan, 
e t  a1  
"Di f f r ac t ion  of a P lane  Wave- J. Opt. SOC. Am. 
f r o n t  i n  a n  Afocal  System" s, 14 - 15 
( D i s t o r t i b n s  i n  t h e  wave- Jan 66 
f r o n t  a r e  deve loped) .  
" I m a g e r y  of One-Dimensional J. Opt. SOC. Am. 
P a t t e r n s "  s, 377 - 388 
(Ca lcu la t ion  of d i f f r a c t i o n  Mar 66 
p a t t e r n s  of s i n u s o i d a l  o b j e c t s )  . 
"Applicat ion of t h e  Sampling 
Theorem t o  O p t i c a l  D i f f r a c t i o n  
Theory" 
(Ca lcu la t ion  of o p t i c a l  
t r a n s f e r  f u n c t i o n  from sampled 
v a l u e s  of  po in t  spread 
f u n c t i o n ) .  
"Di f f r ac t ion  E f f e c t s  of Coma" 
(Square and c i r c u l a r  
a p e r t u r e s  t r e a t e d ) .  
"General So lu t ion  of t h e  D i f -  
f r a c t i o n  Integral f o r  a Rec- 
t a n g u l a r  Aperture i n  t h e  
Presence of Aberrat ions"  
(Aberra t ions  are  considered 
i n  t h e  Bessel-Legendre 
expansion of t h e  f i e l d s ) .  
"Far-Field D i f f r a c t i o n  P a t t e r n s  
of S i n g l e  Mul t ip le  Aper tures  
Bounded by Arcs & R a d i i  of 
Concentr ic  C i rc l e s "  
(Computations v e r i f i e d  by 
measurement) . 
J. Opt. SOC. Am. 
J u l y  64 
2, 920 - 930 
J ,  Opt. SOC. Am. 
Sept  64 
2, 1084 - 1088 
J. Opt. SOC. Am. 
Jan 64 
&, 32 - 37 
J. Opt. SOC. Am. 
June 64 
&, 721 - 732 
R. Barakat 
M. De 
R. Bur t in  
14 
D i f f r a c t  i on  
1961 
?'The I n t e n s i t y  D i s t r i b u t i o n  and 
To ta l  I l l umina t ion  of Aberrat ion-  
Free D i f f r a c t i o n  Images" 
(P resen ta t  ion  of Kirchhof f 
D i f f r a c t i o n  t h e o r y ) .  
1957 
"An I n t e r f e r e n c e  Photometer f o r  
t h e  Measurement of Amplitude 
D i s t r i b u t i o n s  i n  D i f f r a c t i o n  
Pa t t e rns"  
(Mach-Zender in t e r f e romete r  
used t o  measure phase d i s t r i -  
bu t ions  i n  d i f f r a c t i o n  p l a n e ) .  
1956 
Prog. i n  Opt. I 
67 - 108 
1961 
Opt. Acta. 
4* 45 - 53 
June 57 
. "Deux problemes de d i f f r a c t i o n  a Opt. Acta. 
grande oveture en optique" 
( D i f f r a c t i o n  theo ry  employed 
t o  desc r ibe  wide a p e r t u r e  
immages . 
1954 
Womparison of t h e  Kirch lof f  and 
t h e  Rayleigh - Sommerfeld t h e o r i e s  54, 587 - 594 
(Agreement is  demonstrated 
f o r  a p e r t u r e s  l a r g e  compared 
wi th  i l l umina t ing  wavelength) . 
E. Wolf 
E. W. Marchand 
J. Opt. SOC. Am. 
of Diffraction at an Apert.i_?_rett m y  gr, 
H. H. Hopkins 
1953 
"On t h e  D i f f r a c t i o n  Theory of 
O p t i c a l  Images"  
( Image format ion  f ormu- 
l a t e d  mathamatically by 
cons ider ing  coherence 
func t ion  i n  ob jec t  plane,  
d i f  f Pac t ion  d i s t r i b u t i o n ,  
ob jec t  s t r u c t u r e )  
D i f f r a c t i o n  
Proc.  R. SOC. 
London 
16 
Electromagnet ics  
1966 
R.  Jacobsson ffLight  r e f l e c t i o n  from f i l m s  Prog. i n  Opt. V 
of cont inuously varying 247 - 284 
r e f r a c t i v e  index" 1966 
(Theory of wave propa a t i o n  
i n  non-uniform layers  7 . 
1957 
D . Canals-Frau ftEssal d t i n t e r p r e t a t i o n  du Opt. Acta. 
comportement opt ique du f i l t r e  4, 121  - 124 
type  Lippmann" Dec 57 
(Lippmann f i l t e r  is analyzed 
as  an  inhomogeneous 
d i e l e c t r i c ) .  
F i l t e r i n n  ( S p a t i a l  Frequency) 
1965 
J. D, Armitage, ttAbsolute Contrast  Enhancement" Appl. Optics  
e t  a1 (The condi t ions  necessary 4 9  445 - 451 
t o  j u s t i f y  a p p l i c a t i o n  of Apr 65 
modulation t r a n s f e r  theory 
t o  photographic masking are  
s p e c i f i e d )  . 
C .  J, Drane "Application of spatial frequency ApFi. Optics 
J. F ,  McIlvenna concepts t o  t h e  r ada r  ground 4, 1339 - 1345 
Y A i r  Force Cambridge Research 
Laborator ies ,  Off ice  of 
AerosPace Research. L. G. Hanscom 
map ing problem" Oct 65 
Field;  Bedf ord, Mak . ) . 
A. Kozma 
D. L. Kelly 
"Spat ia l  F i l t e r i n g  f o r  Detection 
of s i g n a l s  submerged i n  noise" 
(Matched f i l t e r i n g  is 
described a s  a s p a t i a l  
f i l t e r i n g  opera t ion)  , 
I , 0. Tannhauser " Inves t iga t ion  of t h e  inf luence  
of apodizat ion on t h e  s i n e  wave 
response of photographic lenses" 
D.  B. Anderson 
1964 
*'Application of semi-c onduc t or  
technology t o  coherent o p t i c a l  
t ransducers  and s p a t i a l  
f i l t e r s "  
W. D. Montgomery "The Extension t o  P r o b a b i l i t y  
Di s t r ibu t ions  f o r  Detect ion 
S p a t i a l  F i l t e r s "  
( F i l t e r  design from proba- 
b i l i t y  d i s t r i b u t i o n s  of 
s i g n a l s )  . 
Appl. Optics  
49 387 - 392 
Apr 65 
Appl. Optics  
June 65 
4, 731 - 736 
Symp. Opt, & 
Electro-Opt . 
Inf  . Process.  
Nov 64 
2 2 1  - 234 
IEEE Trans. 
I n f .  Theory 
_. 10, 2 - 5 
Jan 64 
18 
F i l t e r i n g  ( S p a t i a l  Frequency) 
1964 - conr t  
A. Vander Lugt "Signal Detection by Complex IEEE Trans. 
S p a t i a l  F i l t e r i n g "  In f .  Theory 
lo, 139-145 (Presenta t ion  of a means of 
implementing a complex Apr 64 
s p a t i a l  f i b e r ,  i. e. one t h a t  
possesses con t ro l l ed  phase a s  
we l l  as amplitude 
c h a r a c t e r i s t i c s )  . 
A .  Vander Lugt 
e t  a1  S p a t i a l  F i l t e r i n g "  
"Character Reading by Opt ica l  Symp. on: 
Opt ica l  & 
Electro-Opt . 




P. J. van Heerden "A new o p t i c a l  method of s t o r i n g  
and r e t r i e v i n g  ;$af ormationtt 
(Develops t h e  theory of t h e  
f i l t e r  i n  t h e  f o c a l  plane 
whose t ransmission a t  each 
point  is  propor t iona l  t o  t h e  
i n t e n s i t y  of t h e  l i g h t  from 
t h e  o b j e c t ) .  
Appl. Optics  
- 2,  387 - 392 
Apr 63 
J. Tsu j iuch i  V o r r e c t i o n  of Opt ica l  Images by Prog. i n  Opt.11 
Compensation of Aberrations and 131 - 180 
by S p a t i a l  Frequency F i l t e r i n g "  1963 
(Correct ion of a b e r r a t i o n s  
by: compensating s p a t i a l  
f i l t e r ,  double d i f f r a c t i o n )  . 
P. Jacquinot  "Apod i sa t  ion" 
(Process of "band l imi t ing"  
d i f f r a c t i o n  p a t t e r n s  is  
discussed)  . 
A.  Marechal 
1962 
Prog. i n  Opt.111 
1963 
29 - 186 
" F i l t e r i n g  of Opt ica l  Images" Symp. on: Comm. 
(Presenta t ion  of some 
techniques f o r  r e f i n i n g  a 
& I n f .  Theory 
Asp. of Mod.Opt. 
41 - 50 
1962 
def ocused image) . 
19 
F i l t e r i n g  ( S p a t i a l  Frequency) 
1961 
D. H. Kelly tlImage-processing experiments1? J. Opt. SOC. Am. 
(Technique is  proposed f o r  51, 1095-1101 
generalized s p a t i a l  f i l t e r i n g  Oct 61 
with l a rge ,  incoherent sources  
using the  photo raphic  
Herschel e f f e c t  f . 
J. Tsuj iuchi  l fRes t i tu t ion  des  images abber- Opt. Acta. 
r a n t e s  par l e  f i l t r age  des  - 8,  161 - 168 
frequences s p a t i a l e s  111. Apr 61 
R e s t i t u t i o n  de lr image p r i s e  
avec un f i l t r e  a deux foyers"  
1960 
J. Tsuj iuchi  l lRes t i tu t ion  des  images abber- Opt. Acta. 
r a n t e s  par le f i l t r age  des  2, 385 - 398 
frequences s p a t i a l e s  11. Oct 60 
R e s t i t u t i o n  de ltimage dont l e  
s p e c t r e  cornprend une p a r t i e  
negative" 
J. Tsuj iuchi  "Res t i tu t ion  des  images abber- Opt. Acta. 
r a n t e s  pa r  l e  f i l t r a g e  des  2, 243 - 261 
frequences s p a t i a l e s "  Ju ly  60 
1956 
E. L. OtNei l l  "Spa t i a l  F i l t e r i n g  i n  Optics" IRE Trans. 
(Comparison of incoherent & 
b n-h---nt V I L G A  G&&U 
Analogy of coherent imaging 
with c o r r e l a t i o n  i d e a s )  . 
In f .  Theory 
June 56 
&"u6v +rnea*a .& C n r m a + i n n  VL WAU Y-LV-. . 2,  56 - 65 
1954 
T. P. Cheatham, Jr. "Optical  F i l t e r s  - t h e i r  IRE Conv. Rec. 
A. Kohlenberg Equivalence t o  and d i f f e r e n c e s  P a r t  4, 6 - 12 
from E l e c t r i c a l  Networkst1 1954 
20 
A.  Marechal 
P. Croce 
F i l t e r i n g  ( S p a t i a l  Frequency) 
1953 
VJn F i l t r e  de Frequences 
S p a t i a l e s  pour  Is Amelior ia t ion 
du Contrast  des  Images 
Co m p t e s  Rendus 
de Academie 
des S c i .  
Optiques" ZJJ, W 7  - 609 
Sept 53 
21 
Four ie r  Transform 
1966 
He Osterberg r*Reconstruction of Objects  from J. Opt. SOC. Am, 
t h e i r  D i f f r ac t ion  Pa t t e rns"  56, 723 - 726 
(Determination of ob jec t  con- 
f i g u r a t i o n  from d i f f r a c t i o n  
p a t t e r n s  b use of Four ie r  
Transforms s 
E ,  L. Titlebaum "A General izat ion of a 2- IEEE Trans, 
Dimensional Four ie r  Transform I n f o  Theory 
Pro e r t y  f o r  ambiguity Functions" l2, 80 - 81 
f x e l a t e s  t h e  2-D Four ie r  
transform t o  t h e  ambiguity 




D. C .  Beste 
E. N, Lei th  
S. T. F i she r  
"Determination of t h e  Op t i ca l  J, Opt. SOC, Am. 
Transfer Function D i r e c t l y  from 22, 1217 
t h e  Edge Spread Function" Oct 65 
(Solut ion involves  invers ion  
of a Fredholm I n t e g r a l  of 
first kind) .  
"An Opt ica l  Technique f o r  simul- IEEE Conv. Rec. 
taneous beamforming and cross-  4, 177 - 187 
c o r r e l a t  i onr1 1965 
"On t h e  Fourier  t ransformation of Appl, Opt , 
a small number of samples" 
sampled interferograms having 4, 256 - 257 
Feb 65 
Japanese 2. ttnn--...a-,.i D . . - z ~  n - - - J z - - A - -  z-- w c a i i u u i ~ a i  i u y i i  cIuuiwiiiabea 111 
Geometrical and D i f f r a c t i o n  ADD]. Phv. 
31 - 35 Ima e Theory" 4, SUPPl. I, f ~ w o  pos tu l a t e s  necessary f o r  
v a l i d  a p p l i c a t i o n  of Fourier  1965 
treatment  of t r a n s f e r  func t ions  
t o  t h e  problem of image f o r -  
mation: (1) isoplana t i sm 
( s t a t i o n a r i t y )  and (2) Four ie r  
transform r e l a t i o n s h i p  between 
l e n s  ape r tu re  d i s t r i b u t i o n  and 
i n  image p l ane ) .  
22 
Four ie r  Transform 
1965 - con't  
D. H. Kel ly  "Spa t i a l  Frequency, Bandwidth , Appl. Optics 
and Resolution" 4, 435 - 437 
(The concept most d i r e c t l y  
r e l a t e d  t o  t h e  s i z e  of an  
object  o r  its image is. not, *spa- 
t i a l  frequency but  b a d w i d t h ) .  
Apr 65 
J. E. Stewart  "Spurions s p e c t r a l  r e s o l u t i o n  and Appl. Optics 
t h e  s p e c t r a l  t r a n s f e r  func t ion  of 4, 609 - 612 
monochromators" May 65 
(The s p e c t r a l  t r a n s f e r  
funct ion of a monochromator 
is  defined as t h e  Four ie r  
transform of t h e  monochromator 
s l i t  funct ion.  Contrast  i n  a 
per iodic  spectrum, which is  
l o s t  when t h e  sl i ts  of t h e  
monochromator are widened 
s u f f i c i e n t l y ,  can r e t u r n  with 
f u r t h e r  widening of t h e  s l i t s ) .  
B. Ta t i an  nMethod f o r  ob ta in ing  t h e  Transfer  J. Opt. SOC. Am. 
Function from t h e  Edge Response 22, 1014-1019 
Func t ion" Aug 65 
(Sampling theorem & f o u r i e r  
s e r i e s  is  employed) . 
1964 
R.  Barakat "Line Spread Function & cumulative J. Opt. SOC. Am. 
A .  Houston l i n e  spread func t ion  f o r  systems 2, 768 - 773 
with  r o t a t i o n a l  symmetryft June 64 
E. Inglestam "Nomenclature f o r  Four ie r  Trans- Appl. Optics 
forms of Spread Functions" 2, 96 
(Recommendation of t h e  sub- Jan 64 
committee f o r  Image Assessment 
Problems of t h e  I n t e r n a t i o n a l  
Commission f o r  Optics  regard ing  
t h e  terminology wi th  r e spec t  
t o  "sine-wave responsett ,  
frequency-response, e t c . ) .  
23 
Four ie r  Transform 
E. W. Marchand 
K .  P res ton  
L. W. Smith 
H. Osterburg 
W. Brouwer 
e t  a1 
E. L. O * N e i l l  
A .  Walther 
F. D. Smith 
1964 - c o n t t  
"Derivation of t h e  Po in t  Spread 
Funct iontt J u l y  64 
J. Opt. Soc. Am. 
Function f rom t h e  Line Spread a, 915 - 919 
(Solut ion by I n t e g r a l  
Equations) . 
VJse of t h e  Four ie r  t ransformable 
p r o p e r t i e s  of l e n s e s  f o r  s i g n a l  
spectrum analys is"  Inf  . Process.  
Symp: Opt. & 
E l e c t .  Opt. 
59 - 68 
1964 
ftModulation Transfer  from J. Opt. SOC. Am. 
Lansrauxt s Ser ies"  2, 523 - 524 
(Method f o r  c a l c u l a t i n g  Apr 64 
d i f f r a c t i o n  images f o r  
ob jec t s  of r a d i a l  symmetry) . 
1963 
"The r o l e  of Eikonal and 
t r a n s f e r  ca lcu la t ionsf '  Dec 63 
Appl. Opt, 
Matrix methods i n  c o n t r a s t  - 2, 1239 - 1246 
"The quest ion of phase i n  image O p t .  Acta. - - 
10, 33 - 40 
Jan 63 
-f o r  mat i on" (Discusses t h e  p o s s i b i l i t y  of 
r e t r i e v i n g  phase information 
by taking i n t o  account t h e  
r e s t r i c t i o n  t h a t  a l e n s  must 
have a f i n i t e  a p e r t u r e ) .  
"Optical  image eva lua t ion  and t h e  
transfer function" 
(The s ign i f i cance ,  l i m i t a t i o n s ,  Apr 63 
and advantages of t h e  t r a n s f e r  
func t ion  o r  s i n e  wave response 
a s  appl ied t o  eva lua te  
graphic  o p t i c a l  systems 
Appl. Opt. 
2, 335 - 350 
Pot O- 
2k 
Four ie r  Transform 
A. Walther 
J. Pas to r  
1963 - con't  
"The quest ion of phase r e t r i e v a l  
(Phase r econs t ruc t ion  s tud ied  Jan 63 
under t h e  c o n s t r a i n t  t h a t  t h e  
ape r tu re  of t h e  l e n s  be f i n i t e )  . 
Opt. Acta. 
i n  opt ics f t  10, 41 - 49 
1962 
"Influence de l a  l i m i t a t i o n  de 
l a  mire s u r  l a  mesure de l a  
f onction de modulation d f u n  
systeme optique" 
Opt. Acta. 
J u l y  62 
2, 237 - 248 
( F i n i t e  a p e r t u r e  e f f e c t )  . 
1959 
N .  A.  F i n k e l s t e i n  
C. H. Srumley apodizat  ion  s tud ie s"  
"Analog Fourier  t ransformer f o r  
(Descr ipt ion of a one dimen- 
s i o n a l  func t ion  genera tor  as  
a Four ie r - t ransf  ormer) . 
J. Opt. SOC. Am. 
G. C .  Higgins V a l i d a t i o n  of sine-wave a n a l y s i s  Opt. Acta. 
e t  a1 f o r  photographic systems" - 6, 273 - 278 
(Stop func t ion  response of 
systems ca l cu la t ed  from s i n e  
wave response) ,  
July 59 
J. M. Naish "Fourier Analyser f o r  Opt ica l  Opt. Acta. 
F r e  uency response Determination" 6, 152 - 157 
?Determination of s p a t i a l  Apr 59 
frequency response of a l e n s  
by electro-mechanical means. 
The instrument i s  descr ibed) .  
R. E. Stephens "Note on Measurement of Sine- J. Opt. SOC. Am. 
49, 413 
1959 
Wave Response of Lensesff 
25 
Four ie r  Transform 
1958 
K. Miyamoto "On a comparison between wave 
o p t i c s  and geometr ical  o p t i c s  by 
using Fourier  ana lys i s :  Jan 58 
I genera l  theory" 
J. Opt. SOC. Am. 
,8, 57 - 63 
R. L. Lamberts "Relation between t h e  sinewave 
response and t h e  D i s t r i b u t i o n  of 
Energy i n  t h e  Op t i ca l  Immage of 
a Line" 
(Method of determining s ine-  
and experimentally i s  presented T . wave response both t h e o r e t i c a l 1  
J. Opt. SOC.  Am. 
4.8, 490 - 495 
Ju ly  58 
1957 
W. Lukosa "Das Auf losungsvermogen und de r  Opt i k  
kont ras t r ich tung  wiedergabe de r  
Abbildang" 
3, 490 - 502 
op t i sh  - photographischen I 1957 
1956 
L. Mertz "Optical  Fourier  Synthesizer" 
(Op t i ca l  system f o r  syn thes i s  
of s i g n a l s  by v a r i a t i o n  of 
Four ie r  harmonics i n  form of 
Young*s i n t e r f e r e n c e  f r i n g e s )  . 
J. Opt. SOC. Am. 
46, 548 - 551  
J u l y  56 
T. P. Cheatham "Optical  F i l t e r s  - Their  Equiv- 
E l e c t r i c a l  Networksr' 1954 
I R E  Conv. Rec. 
A . Kohlenberg alence t o  and Difference from 4, 6 - 12 
P. Lindberg "Measurement of Contrast  t r ans -  Opt. Acta. 
mission c h a r a c t e r i s t i c s  i n  
(Lens performance determined 
by Fourier  Transforms) . 
1, 80 - 89 
Sept 54 
- 
o p t i c a l  image format ion" 
P. Elias 
26 
Four ie r  Transform 
1953 
"Optics and Communication 
Theory" 
H. H. Hopkins "On t h e  Di f f r ac t ion  Theory of 
Op t i ca l  Images" 
J. E. Phodes "Analysis and syn thes i s  of 
Opt ica l  Images1! 
0. H. Schade "Fourier Treatment of Opt ica l  
Processes" 
(Responses t o  Elias, e t  a l .  
Complains t h a t  accu ra t e  
measurements requi red  and 
t h a t  sine-wave t e s t  c h a r t s  
unavai lab le)  . 
P. E l i a s  
e t  a1 
'*Fourier Treatment of Opt ica l  
P r oc e s s e stf 
(Presenta t ion  of t h e  f o u r i e r  
t r a n s f  orm viewpoint of 
imaging) 
J, Opt. SOC. Am. 
Apr 53 
4 s  229 - 232 
Proc. Roy. Soc. 
London 
Am. J. Phvs. 
J. Opt. SOC. Am. 
J. Opt. SOC, Am. 
-~ 
27 
Fresne l  Transforms 
1966 
J. T. Winthrop Vonvolut ion Formulation of 
C .  R. Worthington F resne l  Diffract ion? '  
(Fresne l  t ransformat ion  
presented as  a s p a t i a l  
convolution) . 
J. Opt. Soc.Am. 
56, 588 - 591 
May 66 
1965 
H. Osterberg "Rayleight s I n t e g r a l  i n  t h e  
(Derivat ion of f i e l d  d i s t r i -  
bu t ions  i n  t h e  F resne l  
region of a n  a p e r t u r e ) .  
J. Opt. SOC. Am. 
Nov 65 Near Fresne l  Region" 22, 1467 
J. T. Winthrop "Theory of F resna l  Images 1" 
C .  R. Worthington (Fresna l  D i f f r a c t i o n  p a t t e r n  z, 373 - 381 J. Opt. SOC. Am. 
Apr i l  65 ca lcu la ted  f o r  p laner  per iodic  




B. R. Brown "Complex spatial f i l t e r i n g  wi th  Appl. Opt . 
A. W. Lohmann b inary  masks" 2, 967 - 969 
( A  computer p l o t t e r  is used 
t o  "draw" a hologram. The 
reconstructed image is  of 
comparable q u a l i t y ) .  
June 66 
J. T. Carcel "Simpl i f ica t ion  of Holographic Appl. Opt. 
e t  a1  Proc edures" 2, 1199 - 1201 
(Manufacture of holograms with- J u l y  66 
out massive & r i g i d  mounts) . 
V. J. Corcoram "Generation of a Hologram from a Appl. Opt. 
e t  a1  moving t a rge t "  5,  668 - 669 
Apr i l  66 
J. B. DeVelis "Image Reconstruction wi th  J. Opt. SOC. Am. 
e t  a1 Fraunhof er  Holograms" 2, 423 - 4.27 
(Consideration of Virtual Apr i l  66 
Irnqgpgx). 
A. A. Fiesem "Recent Advances i n  mul t ico lor  Appl. Opt. 
R. J. Fedorowics, wavefront reconstruct ion" 5,  1085 - 1086 
(Let te r )  . June 66 
F. S. Harris, Jr. "Co ying holograms" Appl. Opt. 
e t  a1  fLet te r )  (Good source of 2, 665 - 666 
information on f i l m s )  . A p r i l  66 
C .  W, Helstrom "Image Luminance & Ray Tracing J. Opt. SOC. Am. 
i n  Holography" 56, 433 - 441 
( Image format ion ca l cu la t ed  
by Fresnel-Kirchhoff 
d i f f r a c t i o n  theo ry )  . 
Apr i l  66 
J. P. Kirk "Hologram on Photochromic Glass" Appl, Opt . 
(Letter 2, 1684 - 1685 
Oct 66 
E. N .  L e i t h  "The Way-out Wonderful World of IEEE Student J. 




1966 - conat 
E. N. Le i th  
e t  a1 d imens i o n a l  med ia" 
"Holographic d a t a  s to rage  i n  t h r e e  Appl. Opt. 
(Holographic s to rage  of Aug 66 
d i f f r a c t i o n  p a t t e r n s  i n  3-D 
media d iscr ibed  from a vec tor  
viewpoint der ived from t h e  
Kirehhoff d i f f r a c t  ion  i n t e g r a l )  . 
2, 1303 - 1311 
R ,  W. Meier "Cardinal Poin ts  & t h e  Novel J. Opt. S O C .  Am. 
Holographic System" Feb 66 
Immaging P rope r t i e s  of a 56, 219 - 223 
(P r inc ipa l -  planes,  po in ts ,  
and d i r e c t i o n s  of holographic - -  
systems ) . 
J. Upatnieks "Correction of Lens Aberrations Appl. Opt. 
e t  a1  by means of holograms" 2 9  589 - 593 
(Holograms, made of a wave- 
f r o n t  from a l e n s  w i t h  
sphe r i ca l  a b e r r a t i o n s  i n  
combination wi th  t h e  l e n s ,  
s e rves  as a c o r r e c t o r  p l a t e  
f o r  t h e  l e n s )  ., 
Apr i l  66 
1965 
Anonymous "3-D Lasography - The Month-Old Laser Focus 
1, i o  - 15 - Giant tt 
Jan 65 
W. T. Cathey, Jr. "Three-Dimensional Wavefront J. Opt. SOC. Am, 
( L e t t e r )  (Production of a 
b r i g h t e r  image by bleaching 
t h e  hologram t o  nea r ly  t o t a l  
t ransparency)  . 
Reconstruction us ing  a Phase 
FSnl "---b- nrrrDrn(f --.. "2 52, 457 A m -  L C  
R. P.  Dooley "X-Band Holograph" ( L e t t e r )  Proc. IEEE 
ment of holographic Nov 65 
technique a t  X-Band) . 
(Reports success fu l  employ- 22, 1733 - 1735 
30 
Hol oaraphy 
1965 - c o n t t  
F. Gabler 
F. Hersog 
W. E. Kock 
E. N. Lei th  
e t  a1  
E. N.  L e i t h  
J. Upatnieks 
E. N.  L e i t h  
J. Upatnieks 
E. N.  Le i th  
J. Upatnieks 
R. W. Meier 
A. K.  Rigler 
G. W. S t roke  
e t  a 1  
Wber d i e  Kombination des  
Phasen kont ras t  verfahrens 
m i t  d e r  Fluoreszenz mikroskopie" 
Appl. Opt. 
Apr i l  65 
9, 469 - 472 
"Some curious p r o p e r t i e s  of Proc. IEEE 
ho l  ograms" 2, 1787(Letter) 
(Reports unexpected r e s u l t s  Nov 65 
of r o t a t i o n  about t h e  t h r e e  
axes of t h e  hologram). 
"Microscopy by Wavefront J. Opt. Soc, Am. 
Reconstruction" 2, 981 - 986 
(An a n a l y s i s  of a b e r r a t i o n s ) .  Aug 65 
"Photography by Laser" S c i e n t i f i c  Am. 
- 212, 24 - 35 
June 65 
"Microscopy by Wavefront J. Opt. SOC. Am. 
Reconstruction" ( L e t t e r )  22, 569 - 570 
(Report  of experimental  May 65 
r e s u l t s )  . 
"Imagery with Coherent Opticstt  SPIE - Journal  
SPIE Technical Symp., Apr-May 65 
27 Aug 64, M i a m i  Beach, F la . ) .  
(Paper presented a t  9 t h  2, 123-126 
' 'Magnification and Third-Order J. Opt. SOC. Am. 
Aberrations i n  Holography" 22, 987 - 992 
Aug. 65 
"Wavefront Reconstruction by J. Opt. Soc, Am., 
Ref lec t  ion" ( Letter ) 22, 1693 
(Resul t s  of a luminizing t h e  Dec. 65 
emulsion s i d e  of t h e  hologram). 
"Three-Dimensional Holography with J. Opt . SOC. Am. 
Lensless  Fourier  " E k $ o m  QIbA$g~%fis 22, 1327 
and Coarse P/N Polaro id  Filmrr 
(Advantages of Four ie r  vs.  
Fresne l  Holograms). 
Oct 65 
Holography 3 1  
1965 - c o n t t  
G. W. S t roke t tLensless P h o t  ographyll 
E. N.  Le i th  nWave Front Reconstruction w i  h 
J. Upatnicks Diffused I l lumina t ion  and th ree -  
dimensional objectst1 
(Discussion of r e f l e c t i o n  & 
d i f f r a c t i o n  Holograms). 
G. W. S t roke  llTheoretica1 and experimental  
foundat ions of o p t i c a l  holography 
(wavefront r econs t ruc t ion  
ima ing)"  
? Iden t i ca l  t o  chapter  V I  of 
book by same author:  "An 
in t roduct ion  t o  coherent 
o p t i c s  and holographytt) . 
1963 
E.  N. Le i th  "Wavef r ont r ec onstruc t ion  with 
J. Upatnieks continuous tone  ob jec t sn  
J. R. Meyer- tlThree-dimensional Wavefront 
Arendt 
(Three dimensional recon- 
s t r u c t i o n  i s  poss ib l e  by 
means of a syn thes i ze r  which 
has two o p t i c  a x e s ) .  
r e  c onstruc t i ont1 
I n t e r n a t  1 
Sci .  & Tech. 
NO. 41, 52-60 
May 65 
J. Opt. SOC. Am. 
Symp. on: Opt, & 
Electro-Opt. 
Info.  Proc. Tech. 
749 - 769 
1964 
J. O p t .  SOC. Am. 
2, i377 - 1381 
Dec 63 
Appl. Optics  
Apr 63 
2,  409 - 410 - 
32 
H ol ography 
1962 
E. N ,  Le i th  lfReconstructed wavefronts and 
J. Upatnieks 
(Holography descr ibed from 
a communication theory  
viewpoint ) . 
c ommunica t ion t h e  ory" 
1956 
P. Kirkpat r ick  "Image Formation by Recon- 
H. M. A. El-Sm s t r u c t e d  Wave Fronts" 
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V I I .  LIST OF MANUFACTURERS 
I. Product Code: 
Light Sources 1 
Light Modulators 2 
Op t i ca l  Components (Lenses, e t c . )  3 
Op t i ca l  Benches 4 
Light  Detectors  5 
Photographic Equipment 6 
Systems 7 
I1 . Companies 
Manufacturer 
Bausch & Lomb 
Rochester,  N.  Y. 14602 
Brinkmann Instruments 
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Conduct ron Corporation 
Dept. 6500 
3475 Plymouth Rd. 
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Products by Code 
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3 ,  4 
3, 4, 5 ,  6 
1, 3 ,  4, 7 
4 
3, 5 ,  6 
1, 5 
3 ,  5 
1, 3 
Manufacturer 
Gaertner S c i e n t i f i c  Corp. 
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Chicago, Ill. 60614 
Gamma S c i e n t i f i c ,  Inc . 
5841 Mission Gorge Road 
San Diego, Ca l i fo rn ia  92120 
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Los Angeles , Cal i fo rn ia  90003 
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2520 Colorado Ave. 
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3M Company 
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S t .  Paul,  Minn. 55119 
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Pa lo  Alto,  Ca l i fo rn ia  94304 
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P e r  kin-Elmer Corporation 
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Norwaik, Connecticut 
Ra y t  he on 
130 Second Ave. 
Waltham 54, Mass. 
Siemens & Halske Aktiengesel lschaft  
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Products  by Code 










Spec ia l  Optics  
Cedar Grove, N. J. 07009 
Spectra-Physics 
1255 Terra Bel le  Ave. 
Mountain View, C a l i f o r n i a  
Spec t ro lab  
12484 Gladstone Ave. 
Sylmar , Cal i fo rn ia  
TRG Control  Data Corp. 
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